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Abstract of JP2001 203878 
PROBLEM TO BE SOLVED: To prevent 
embedded authentication information from being 
lost, even if quantizing processing is performed 
after the authentication information is embedded. 
SOLUTION: A pre-embedding part 32 converts 
the value of image data, so that the value after 
quantizing processing can not be changed by an 
error added by embedding processing of 
embedded data. A hash value calculating part 
300 calculates a hash value from image data and 
key information and a hash value embedding part 
302 embeds the hash value in the image data. 
An output format converting part 304 generates 
JPEG data, by applying quantizing processing or 
the like to the image data embedded with the 
hash value. 
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(54) KMUro£#J ■ttffi3i$*&<ktf?03r& 
(57) [£*)] 

vafistntgp 3ooa, m&f-* tmtitm*b^ v *s 

14i*U jPEGf-?*4tf5„ 




(3 2) fc, 

ia^-^i'MLTtfffafiffSw^asrtf smmwt (3 

0 0, 3 0 2) 

(3 0 4) t Sr*-f-5B*MagB 0 

*3Ati>»jA*ia^tfv^ (50) , 

i4*5*-**iftffi-r5*ftW#a (6 0) 5r$bi-WT5 
»*S 1 (cfB««H#«iaSSo 

B#x— ? t^*^5H^^Ji,ro^S;«r*lfti-5^ 

(3 2 6, 3 3 0) fc , 
& (3 3 2) fc*#U 

asfls L^v ^ i 5 Kfcs s-e, tfrtE^am^a t , ftrta 
fi 1 5 i»*b 1 tiaaroH^asBo 

5*-* t fc£<Jv >r y -y^mtm-f 5 y ^ffift 
(3 0 0) fc, 

x-^a&^siA^a^ji: (302) kz^-tm 
[W*«6] fj!BW&^-*!cs&&*ftfca&-r-* 

(3 0) «rS6fc#1-5»*S4* 

fctt 5 ts*©E^a»*„ 

5a*Ht¥* (4 2 2) t, 

«*ttti}-r5ttf±i#g (400 t, 

mffBH^x - * i , BfftE/> 5/ =. ficoft* ffl v ^ & fife 
(4 0 2) 

ffftea m $*wt^ y ^ms i atmtur £ *ifc^ y 
t \cm^ ^x , gfifa^ft $ tifcH^ - ^icsfe^A,^ 
ttibtLfc^^artta-t-aafc^A/tftw^® (404) 

U 



B#^a*-ffi„ 

f k«ia«rott^ sSEfb L fcl^ J; 5 i' Hfc^- * ©lit £ 

t, 

*H fc * f v 7 s t £ a v f ^ - * UtT $ * 5 -f n t? y 

[itjftiii o] mmm^T- yzf\%, mwm^f-^^ 

^rffl*^»3AMa*tTV \ 

m»*aa t «r«i 5 s-rit*« 9 KE«»tE^f*„ 

t LTff 5 9 l-ta*cDfBfttt#: 0 
[ff^il 1 3 ] SflfH^a^X y?tt, 

5 ^ y '>3. ItW-S^ T y ^ t , 

x-^t-afe^tpa^a^r ^ t tr#-t-s»*« 1 
2 (cfa*©tag«#: 0 

4] fjiaw^-^^a&^tbfcaa^- 

fciai 3(cta««ta»» 

mrtB^i^^^fcH^x-^ Klftii* tbfc^y 
MISttffl § ixfc^ y a-ffi i itimm $ y MS 



-2- 



[0 0 0 1] 

ffiKofcfccJtHtL-rt, fflfeiiSiifcBE^- 

[0 0 0 2] 

[«OSf] Mitf« SB&IIW0 9 7/4 9 2 3 5 
CStfttl) ft, Wt/W^y^ • 3-7^ V 
/ (Pixel Block Coding ; P B C) \££*) y Wfcf—$ 

nmKmtox^te^xyicmtb&fcjjj*: (sir. 

[0 0 0 3] *fc, IMW0 9 8/1 1 6 9 2 8^ 
(»2) fi, ^ttl^it§fl^$tLfc3H/^ hn = 

5 0 #H¥1 0- 1 6 4 5 4 9-5§-4f$ft 

[0 0 0 4] rnt>»;5:i$;»f-tL #P¥0 9-1 

5 1 7 4 7 1 0-8 3 3 1 0 # 

M¥ 10-106149 -5§-<&f6, 10-1619 
3 3 ^Hm, 1 0 - 1 6 4 3 4 9 ^fg, #IS¥ 

10-285562 10-334272 
^kfft, #HB¥ 10-240626 1 0 

-2 4 0 1 2 9^4MS CJtfU~l 2) m]^ h 

[0005] u^L-ft^fe, rftfcrosctttcBH^ftfc 

[0 0 0 6] 

[»W^»ftLJ;5 ti-*HW] l»Lfci 

^/otm^m^mm^ tn, a^snf-sgsEifs 

[0 0 0 7] 



^iMc^^ss^asgft, gFfScD^at i 9 
Jn fc> 5 as^ t i o -c ft *aa« ©fta *Stt t uft ^ ± 5 

sa* ft * ftfcMfcr- * £*^-ft^a^s ft#a t 
[0008] #ancHt, tuiEMa#stt, stresmi^- 

[0 0 0 9] ffilCtt, fl5IS3E*^Stt> ■Hk7 f -*fc 

[0010] &m\m, mmmm^gc^ immw- 

[0011] »'mat. mm^m^m^ m&<omtm 

y'/aitt, mriBWfex-^iciafeatpaa^a^at 
[0012] ^amii, mtBHife^-^tsftj&snfc 

[0 0 13] flffSE*-7-ft$nfcH«x-^Sr 

at, IfrlEft W S ixfc/N y i «rfEtf# 5 ftfc^ y 

[0 0 14] 4fc, *|SWl!:*^5Si«M3a*i£tt, FJf 

t*tLTBfffSgff£co*i!!a5rfTV\ tfrfHHffgo^a^ft $ 
[0 0 15] *^H^ic*^^Eftffi#:}±, FJf^C 

fc, H^x-^^LrfriBFjf^o^a^T^^a^x 
^ / 1 , «ria@f jgro&sas ft * tbfcwft^- ^ £»^ft 

»a-r 5 *T-ft ^ r y 7 s t Sr ^ V if * - ^ cliff * * -5 
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[0016] 

[0017] [gfe3E*l3eS« 1 ] EI 1 (4, *38KKi!9^ 

sHftM^ffi^^m-f-sniutQaisea i ©nut^r 

H-C&3. H 1 fcig^f «t 5 fc, BflWafflK* 1 tt, CR 
T£;SgB&5^H:*ia^$^<©^S»l 0 0, 
*-#-Kj3J;W^!?^<f**tfA*ft«l 0 2, -fV 

'^^-fy^^i-^IF (*^7IF) 10 

4, 7«*y fv^-7i^ y*y*-Fi 
f) i o 6, Mommm.ncDmmm<DBm^w:i o 

8, 1 1 2&i.tf^4?vzfxi±-yy- 

(cpu) l l 4#^nyti-^# (pc* 

m 1 1 o&>bmi&zti, ^sfcjscx, 

ff 1 1 6^ftJD$tL§„ 0*9, IfWilB 1 - 

HfiftaVtfa^t, JM9IF1 04*5«fctM*!J 
#- K I F 1 0 6 Srttto Lfc*j&£S5 0 

[0018] Mt^ase i n, ztib<Dm&»&K.&. 

<9 , f^Wfr**? 1 4 0 #*S£ LfcMfc^-* ( J 
PEG, BMP&SVMSYUV&if^jS&RafrftW 
*^7IF104 Sr^LTS(tAtL§ 0 

— K 1 4 2 C:fE» \,tzM^rf~9 £\ ^^y*-FIF 

1 o ezfrLX^VAtiZo 

[0019] s&ic, mmmmmfi. %m%?4x 
? (mo) fcsviia^ hf^^^ (cd) ^©ta 

SKff 1 2 0 irfEIS^ft-CiElftSg 1 0 8 t#t^§^ S 
WL-mrfv 7*71*2. (E!2^£#JILTieB-f3) 
1 1 2Cb- KLTWf U gttAftfcBfc 

(a&iA^-x-^) <om.tnhA-vm^ 
[0020] H^assitt, mih-w-m^v 

[0 0 2 1 ] [Si£ • «^B^7A2] *-f, fflii • 

El i \^Ltcmmmmmm 1 u 
«^sr^-ria-c&«. 0 2 i^-r i 5 tijA-^tyy 

o^7A2tt, O S 8 0 , Sii • *ffl§|5 3 , iljfSf- 
^^<-^ (DB) 2 2^±ffitf-i5"<-X (DB) 

2 4^fe«fig$tL5 0 fflii • tttti£|5 3t4, M&s<7?l — 
^DB20, ftfflgB 2 6 , ffij&gB3 0*5j;U5ttffl^4 0 

[0022] [O S 8 0 ] O S 8 0 [4, #!lxJ4\ OS/ 
2 (IBMft) fcSVMi^-f^K^X W7P77F 



T, ffl& • JfcttJ:/n ^2 ©#«j£a#©llfiil!U#P$r 

[0023] [sum 26] ffla • ttsmn 3 OSJWSS 2 

6 (4, MxJ4\ 3t*S* 1 0 0 ici£ffsffi©GU I Bit 
(H^ftf) *«33*U ^$tLfcGUIH^{c*f-r5 

«»C«t5„ Sfc, «&=P£&2 6j4, 

— tfrotfef^fcjiSCT, «a-^W7 B ti^7A2©#«jt 

[0 0 24] [BttD B 2 4 ] H^D B 2 4 }±, iJ&ftS 
3 O^a^S^LSrffiftaA/fcJESgB^-^ (JPE 

G=r~?) *wmw.i o 8^ffA§nfcisftji*i 2 

0, fc3W4, 77- Kl F 1 0 Q[cmX£tltz.t 

*!1*-K142 iCflHtt • 1f« U fait • faLfcBfii 

[0 0 2 5] titfSDB 2 2] »lff«D B 2 2(4, B 
IDB2 2^af« J PEGf-^t, SJASIS3 0 
7)5, ~<7) J PEGf- ?^n~?-Mfi>'L%M:#)iht?WAC 
SL»*«^**5fc»tfflV^Sfi ({^{4*6 4 t ? b© 

t frjsr*#wfc«»#&Btta6« i o s m-mm 
•tab, tB«-«L.fcii'[t«?riK^tbLrffliA§i5 3 
o *3 4 0% mm 4 o *t l t -r s „ 

[0 0 2 6] DfflJA^y^-^DB 2 0] SjA/>°5^ — 
?DB2 0i4, «^a^^L©iifejA^-tCffiV^5/Nyy- 

^Sristt -ffau a&sp3 oicxtb-rtti^-fSo 

[0 0 2 7] [S&gB 30] El 3 i4. El 2 iC^Lfcfflii 
a5 3 0©«^Srijrrig-C$>3 o 1414 SIDCTMt 
%^~tmX'hZ>o B3t^415C, «&SB3 0i4, s 
JA|fi^aai3 2, (Hash) fiff g|5 3 0 

0, ^i/v-^«S&Sl5 3 0 2*5«faeW^7*— 

*a3 0 4*»fo«j***i5„ a»si3 3 0f4, inborn 

.J*gP5>(-4l9, £1\ (J PEG, RGB (tfyh 

^■^^ (BMP) ) SSitWflf-feU (YUV) © 

^r-ttrfflV^r, ftltSDCT (04) flWO/NyS/ 

[0 0 2 8] SiifB3 0t4, Iff Lt 

©^ffiS-ffi^TSfeaitf, *SVM4, B^-^©-.y 

5o ffl3A§|53 O^H^'-^WY, U, V#fig^ 

*»6fE)JxfcDCT«I^Lt < m^-S^^b©#ffi^ 
ffl^t^7 ->^fit^ffifeatp4 5 
Y, Cr, Cb#^^e.#e,tLfcDCT#S:{C^L-C 

IfeBJ©B«ft©f-ftt, JitT, »SS3 0^ W-JF 
Lt#fc^y>a«Sr, H#7=-^©Y, U, v&mft 



[0029] m^mmm 32] isit 131^ Lit 

jfrfX 1 ?^ iii^7^-^DB2 0 (12) WiIS£#J 
»13 2 tt, 7i-vy MS^f|5 3 2 0 , SMtHfcgR 

(Q _1 ) 3 2 2, JtHfc«£H-JKB3 2 4, JPEG' / 
BMP^&g|53 2 6, YUV/BMP^i^3 2 8, B 

mp/ j pec mmmsso&xvDCTmmmmn 

3 3 2fl»&*J*3ft5. 

[o o 3 o] s&gG3 osi, rttbrolffig^i-J; 9, 
DCT3E*LT^y>'afISrS»jiA/-C«^S*>LSra 
£bk:, fftt^^-ftLr j PEGff^coj±|giii 

ffcf*-* (JPEGf-^) i LfcS-g--CfooTt>, ffi 

[0 0 3 1] [7t- MMftSB3 2 0] ffi&fJ&S 
3 2fc*>VvT\ 7t-vyMi3i3 2 0tt < A77 £fl 

1t&m&&.o>m&?-9 (JPEGf-^, BMPr- 

9, YUVlSffliftf-:? (YUVr-M ©7* 

tlfci^tS, J PEGf-^^tS3 2 

2^*fLrW^L, BMPf-^^SJlfef^i: 
t±, A^^fcBMPf-^SrBMP/J PEG' ^ 
g&3 3 OKSfLTtWjU YUVf—fitAtlZtlltM 
■SKfe, AAJtlfcYUVf-^SrYUV/BMPM 

353 2 8t*ru-cw*-f-5„ 

[0 0 3 2] 7t-V7billEP2 0ll B 

MPx-^fc^T/-y^Mfi£**5Mjf?*£, «*. 

T [X] [Y] =1 : (X, Y) 
= 0 : (X, Y) 
[0 0 3 6] [SfS3 2 2] JPEGf-?tt, DC 
T^MicML-Xm^-immiSXXf^y^y (Huffman) 

&^ttim&ifctz.b\z.£.?)£M£iiz>o m.^%322 

PEGf"^^7-7y^t5„ *fc, «#»3 2 2 
(4, fe-^Lfc J PEG7-?OY, U, V£-j£#a>P>*r 
Hb©*^tfiq [k] ffl£*^t«tff3S 
3 2 4}C^L-Cffi7J-rS„ Sfc, ®^§|5 3 2 2 i*. ft* 

cos*tLT#fc*^ffiq [k] *n-etL*«^T, 

A7YySfLfcJPEGf-^fflY, U, V#j£#£ 
ajfrHULT, Y, U, V#j£5H)DCT«J p E 
G' &£j$U MCUf-7*/VTtM<Jlt-C J PE 
G' /BMP»3 2 e^SSj-L-CW^i-So 
[0 0 3 7] [YUV/BMPS33 2 8] YUV/ 
BMP^&g|53 2 8 F±, YUV7*— *Sr, TsC2^^-f- 
R = (int) (Y + V*l. 4020) 
G = (int) <Y - U*0. 3441 - V*0. 7139) 
B = (int) (Y + U*l. 7718 - V*0. 0012) 

fib. 



[Jl 6 X 1 6l«©MCUWt'}gSt5iWIS 

h i^-tft § d c T&m^fewmxh % t^frz^-T 

MCUr-Z/H (T [X] [Y] , BMPf 
-?#7 2 OX4 8 0BiWI)St*51BKttX=4 

5, Y=3 0) Srf^fig-TSo 

[0 0 3 3] IKJgcfflje^-^A^AtlWSSihS 
ft*!*, J PEG' /BMP^g|53 2 6*5iOTUV 
/BMP3E£&3 2 8 fciSaeSWHKOjSttftittftfeft 
V\, MfC^X-SI^jft/hKi-f 5 i i iJS-et 5 t ^ 5 

5 i 5 fcf&ars i , * 5 -eft v Jt^r i 9 #?s 

f-T'/VTl:, JPEGf-?, BMPf-^ftltfY 
UVx-^^H^tlCf^LT, ^-§-§153 2 2, BMP/ 
JPEG' ^&3|S3 3 0ioJ;T/YUV/BMP3H!fcS|$3 

[0 0 3 4] ±5Rcoj;5i-, MCUx-rTVvm, 09*. 
U4 5X 3 0OVM mcut-7' 
/VT©£g*T [X] [Y] *ii^*bM[, *fj& 
•f 5 M C U © D C T^Sfcf- * &%7£VinX'& S fc^-K 

fPta3 2 0fi, TSlC*t£5K, MCUf-7"* 

jSt5MCU7-7*;VTOSiT [X] [Y] ©fitSr 1 
iU rtlP>«^t-<Z)MCU7 i --7'VP©®^T [X] 

[y] <z>m&o i-r5o 

[0 0 3 5] 
[Si] 

eA»©f^ (1) 

i^CBMPr-^ (RGB) CfiL, MCU7-7" 
JVT bW&ttftXBMP/ J PEG' 'ttHi3 3 0KS 
LTffl^-tSo YUV/BMP»3 2 8ia 

19 YUVx-^SrBMPx-^i-^-TSaSfi, YU 
V7-?©Y, u, v&mftAK t^-7^-^,5^^ 
tt7y^'-7P-SriirLt^<tt (0SY<2 5 

6, -128SU, V<12 8) , BMPf-?Cfi 
L7t#a-tC, BMP^'-^COR, G, B#)t5>{C^-^ 

fo5o 

[0 0 3 8] 
[12] 



(2) 

R = R>;255 ? 255 : R<;0 ? 0 : R 



G = G>;255 ? 255 : G<;0 ? 0 : G 

B = G>;255 ? 255 : B<;0 ? 0 : B 

irT?, A = B ? C : Dtl C code© & © t Wl 

A= C (if B is TRUE) 

A= D (if B is NOT TRUE) 

[0 0 3 9] [JPEG' /BMP fEift SB 3 2 6] JP 
EG' /BMP»3 2 6il ^$|S 3 2 2 *5 £UD 
CTitlIf|S3 3 2^ibA^£ft5DCT#&J PE 
G' ©ft, W£f-^A^^tSSK^OMCU0 
Y, U, V)S^ tl^©D C T#t*lD C T (ID 
CT) #M-f5„ JPEG' /BMPf^3 2 6H 
I DCT&LSCDfpJfct LTS^tlfcY, U, V 
YUV/BMPfM3 2 8 t |W#}C_hfE5S;2 

JS-WTBMP/J PEG' »g|33 3 0 Id^LTttJ^ 

[0 0 4 0] [BMP/JPEG' f*S3 3 0] BM 

Y = R*0. 2990 + G*0. 5870 +B*0. 1140 
U = -R*0. 1684 - G*0. 3316 +B*0. 5000 

V = R*0. 5000 - G*0. 4187 -B*0. 0813 

[0042] m&*3- mmwm 324] tai^t 

ffiff-#g|53 2 4f±, ffiWm^-? A ft -3D 

CTgt ffilDCTii) d c t_C o e f f i ©ffi 
a*^-ft|fq_emb [k] £fttH-f3o 

MmMM3 2 411 aiDCTftd c t_c o e f 

DB 2 0 (M2) frbSittZo 

[0 0 4 3] BBDCT«dct_coef f i] 

rrrii agDCTiid c t_c o e f f i 

imW-fZo ffigDCTMd ct_coeffili 

-fn -ytlZ^&hZ, 10«±©DCT«tfc^ Y, 
U, VjJ»©^f}lODCT«ffcot<)J;l^, « 

t, mmmmmtz-mc, a;iDCT«dc t_ c 

oe f f i fcLTYj£#©DCT«m©ft©li:«)^d 
c t_c o e f f i (0, 0) 

fejA^cofc*(C, Yj£5x©DCT#i:©ft© 
(1, 1) , (1, 2) , (2, 1) , (2, 2) 

[0 0 4 4] [f'a-^Jft^fUBSII*] riT»tt, ^ 

*fc»3S&S£ c 8 prtfett *s & 5 „ 9* a - mttiRl 
5 ft, Sft^i^btt:^^ A (decoder) ©iSv^t. 
£C5 I DCT*tS©tftH©2fifr©«fcKje$*<'5. * 

q_emb[k] = (int ( ( 6 -1) /q [k] +1) *q [k] 
[0 0 4 8] fcjS, *Hfc*q [k] #73-^1*11 



P/JPEG' ^&§P3 3 0J1 JPEG' /BMP| 
*£|S3 2 6, 7t-vyM»3 2 0SfcliYUV/ 
BMP^&g|3 3 2 8^t,AA^5BMPf-?fflrt s 
IrIC< itLPj^tjA^^tLSMCUT— ^/VT©|I0© 

[X] [Y] (T [X] [Y] =0) 
MCUHt*H5BMPf-^©R, G, BffcSHrft-? 
ft£, TS3fc^«t5^ Y, U, V«-ri£#fcStt 
U Sfcfc, »©fe*fc ETigibftfcY, U, 

8X8i^CODCT^Dy^ri|;DCTML 
TDCTMJPEG' 2r£j?jc-f5„ Ol£<9, BMP/ 
JPEG' »3 3 0ii, Aij^ftSBMP^— *© 
ft, * fc£5&(£1§f~ & otV^^BMPf-^JrDCT 
ftJPEG' K3£ifc-r5. BMP/JPEG' 

3 3 0!±, ^ife*aa©^i L-c#btLfcDCT^jg:j 

PEG' £r, MCUf-^/VTtM^tDCTfft 
fSS?K3 3 2l!l»L-CtiiAt«. 

[0 04 1] 

[S3] 



(3) 

js, iDCTftifflSiit tstA^©4§-£\ 2j^T-e 

fo5„ tot, 7 ? ^-^A:tf-*^6©^fii44Ji( 
_hfoti«3t5rt?fc5„ BUT, x=>-^ftAW-»IS^6 © 
«*, *#tefc£vn 2 LT 

[0045] m^m^mmmn 3 2 4 si sajw&a 

3 2 p S ftfc B&r- * tfs j P E G *?— 9 X°h 3 m 
tt^B3 2 2*»e>AA*^fc»?fl:*q [k] 
JPEGf-^fto^lcii, Mill A^ftg 
l o 2^Lta- fifiAjrr&tZ-QMti [k] frfl 

v^r«T©^asrfT?o *jb\ m^mi-mmmn 3 2 

4!1 Mx.il miifr&33 2(£A;#£ftfcB^7 ? -? 
^jPEGr-^t*/j;<, L^%, A*Stl0 2^?j 

li^Mtq [k] ©A^&V^l^tl *i^Mq 

[k] ©^-cogjgwe^^-^ft^tf-^^s^ 

(q [k] =6) 0 

[0046] m^. m^m^mtmms 2 4 1, 

i£f-^AiS*taiDCTfi(3ftd c t_c o e f f 

iztiztnmm~rzm&A^m<i_emb [k] 

(k (Idc t_c o e f f i } ) ) TsUi^-f 
.fcSfcfUfrS. fc*i, ffl&JB^Hfcffiq_emb [k] 

n ^ y s^a«*fii»a^«D c T^a^s^LMa-f- 

[k] WK»ffiFroffl*«5. 

[0 0 4 7] 

[14] 

(4) 

sman^^ (q [k] ss) , six*T- 



ftfiq_emb [k] fcJtHMSq [k] 
(q_emb [k] =q [k] ) 0 *fc> SjAWMSS 

2t J PEGx-^A^tlSit-g-, 
[k] co'SMt4^^T?foS 0 

[0 0 4 9] [DCT#SM5t^3 3 2] DCT^ftfi 
g*|53 3 2 f±, JPEG' /BMP^&g|53 2 6, BM 
P/JPEG' 3 0^3«fctJtDCT«»fffiSB3 

*&S«r3fje©ig* (f!|x«5|SI) mVMLX, BMP/ 
JPEG' «»»3 3 0*>bA**itfcttSDCTfiafe 
d c t_c oeff ii\ 8ji*^ftflt q_emb 
[k] ©SE«ffiF^jft^«Srt5i5t^ otD, @ D 
CTgfd c t_c o e f f i 

[0 0 5 0] HT< &blZDCT&WcM&&3 3 2<D%k 

m&mm\mm-r?>. DCTfi5»iBH83 3 2tt, sja 

^^DB20 (82) a^JgfbHMHA&gtt 

|c[k] - coeff_emb[k]*q_emb[k] | < 
[0 0 5 3] D C T#SMKtB 3 3 2 fi, ^iTCOMCU 
<D±X ©DCT^P?^|:tSMDC T^S&assS; 5 £ 

siu a^ffii-fto-tv^^i-fi agDCTfft 

d c t_c o e f f i *JitFtOi®DCTM&B« 
DB2 4 (0 2) (C^LTtftfjU $5£:[£fifCftoT^ 
ft ^Wr& tt , 3t 5&Rfi K ft o T ^ ft ^ D C T 
©K«icft5£5(cf3fflrf5 0 ft*, DCTftgHHfflB 
3 3 2(4, c o e f f i_emb [k] fc, WEfelg? 
-^A^tttgDCTitd c t_c o e f f i t L 
T, *ftJ«fl.©DCT«»f;i, t^WILfct (co 

c[k] = coeff_emb[k] *q_emb[k] : 
if ke{dct_coeffi} 

c[k] = (int)(c[k]>;0 ? c[k]/q[k] + 
otherwise 



5o SfcflSBWBAtt:, ftBDCT«d c t_c o e f 
f itfS, IMMq_emb [k] CS^ff (CfiV^ 
fitftoT^S^^^JBfi-Sfcfel^v^b^SMjt 
T'foo-r, Wfctf^-yft^tMS^S «fc 9 fc/hi^ 

lit, «alhi ieaf©ittKSs^5 (8>a=i. 

0) 0 

[0051] dc rmmmmn 33211 ««« 

DCT#SIS«g|3 3 3 2tt, WBfSSf 

jS1-5MCUx-y^T<D^T [X] [Y] CD-W^g 
^tM^tlib (T [X] [Y] =1) , Ztl&Jl 
Of^CttOW (T [X] [Y] =0) „ 

[0 0 5 2] 

[*5] 
A/2 (5) 
effi [k]=c[k]/q[k])^ lf#DB2 

4 (12) ic^L-tiU^rf^o 

[0 0 5 4] [DCT#^CdSSft] "-Cil DCT 
«*Pfflf|5 3 3 2^DCT^S;^^^t1-5Ma 

3 2Si, I^OfflMCUT- -f/VT^MT [X] 
[Y] t-^-f 5MCU©DCT#S:£r, TS;6(C^-f 

[0 0 5 5] 
[*6] 



: c[k]<;0 ? c[k]/q[k]-a : 0)*q[k] 



coeff_emb[k] = (int) (c[k]>;0 ? c 
a : 0) 

[0 0 5 6] 5£6 (C&^T, ai40-0. 5 CDW<£>tt£ 
SSWtfeoT (OS a^0. 5) , a(D\m±%< 

S£ L^Lft^b, »mWcoeff[k]©1it 

<D$mimmz.±% < ft 5 , ttifflD c t 

filSSr^LTWfjtlSBMPx-^COR, G, BJ&& 
<£>fiKCjE<5< WC, BMPf-?OR, G, B^Ofi 

a^h^tSt, £^©coeff[k] 
tiS < ft t) , gfc&MK LfcfODC T#a^r^ 
»L-r#fetL5BMP7 2 -^»R, G, BrfLft&tl^ft 
Ol»12 8|:jE^<fflt 1 BMP 7 s — ^©R, G, B 

[0 0 5 7] icoi 5 ft <*©t£if £#ItU ^ft&a 



[k]/q_emb[k] + a : c[k]<;0 ? c [k] /q_emb [k] - 
(6) 

L.fcDCT«*SraS»UT#feilSBMP9*-^fc^- 
^-7p- • T^^-^n-^Cftv^J; 51-1" 

fc, DCT#»:|ISS§|S3 3 2 Mi, JPEG' /BMPl 
iS3 2 6, BMP/ J PEG' 3 3 0 *5 i UD 

CT^SP^SP3 3 2\C£%/l>-7Wm% 1 @=fT5 

[0 0 5 8]Mill J PEG' /BMP£&g|53 2 
6, BMP/JPEG' ^35 3 3 O^itKDCT^S: 
fS^?B3 3 2 (C i5;V-7 , M©@S«: l o o p c o u 
ntffSfc, DCT#tItS3 3 2B, T5£7Ki* 

i-£ 5 /w-^awm^jos a ©ft^ft < -r 

[0 0 5 9] 
[*7] 



a = 0. 51oopcount/10 (loopcount<;5) 
0 (loopcount>;=5) 
[0 0 6 0] DCT««3 3 2tt, ±»UtfBI 
ffi^OOMCUx-TVVT^giitT [X] [Y] fC 

#SC*tbTtTV\ J PEG' /BMP^M|53 2 6 !C 
^LTp^rf 5„ 
[0 0 6 1] 4*3, rX^tlf-, JPEG' /BMPf 

$yS3 2 6 t*stt5«i«-e^--/<-7t2- • 
t , a 5 ©*#sr«rfc-r r t asftv>D c T«**#&-r 

5rt^fo5„ r»J;9 4#-&l'mi-5fc&i-, DC 
T{SSDS^3 3 3 2 ft, /I^-^a^ 5 lHj|i 9 j£ Lfc^ 
fit, £<i(c, DCT#M^5©*lt«fcfi;5 

#ia& 1 HilflTf SfcOT::, coeff_emb[k] ©if&*HK£ 1 

«±»g/hS) -3o«e>-f„ r©J;5i-, /w-T^aSr 
iSJP L, l®Zk tcoeff.emb [k] £ 

l£(J:©ft/hi) <Jo»br^fc^J;9, DCT#gcfl 
«£B3 3 2tt, ■#©»t:Srffi^i^4< Loo, /i— 7° 

[0 0 6 2] KifW LfcS&ir&a 3 2 ©Mil; J; 
9, 12 6 (A) K^-fJ; 5CML-CV^aiDCTfi( 
Scd c t_c o e f f i wfSfi, 06 (B) (c*-f £5 
fc, lif?«q_emb [k] roS»ffiffc3fiv^«r 

err[k] = |c2[k] - coeff_emb[k]*q_emb[k] |>;=q_emb[k]/2 (>;=6/2) (8) 



«5± 5 «&*^rt:ffiq_emb [k] ©MS: 
ffiFSrf^ir-rSJK^t) o (a<8) ©«Sfflf*l(;:#*-f 3 

[0 0 6 3] [/xy^|»H|ttt3 0 0] fftfH3*r# 
M-f 5. K±lftKLfcS£iffl#! ! a3 2 (S3, 4) CD#L 
aiCif), {d e c_c o e f f i } CO^T©DCT# 
«*Sffiftii*©*Ht:«q_emb [k] 0>SIM»CO3fi 
«fc3feTfii6fl:LTV*5. BP*., ±5ELfc^5«fcL 

rv^„ nana, a^tff^a3 2cowi?^6#bH« j 

PEGx-^£, JPEG' /BMPIIS3 2 6 (H 
5) £Ji^BMPxy3^ja!)«liLtS;5(^Lt 

ttsasft-caa^av-e&s. en*, a, »^tfi^a3 2 

(0 3, 4) (Dmjjy*—?* i n p u t. bmp, £4 
4^^<7)^y^-^-Cf / FbtL5BMP7 :5 '-^?r i n p u 
t2. bmpit5i, rtL?jWaV>!4, JPEGf- 
^£iDCTL, ^tYUVf-iS'l^lL 

bmp x — 9 icmm-t 5 ^aicdo n § tmt wts^-efe 

9, -OlS^CDfcfeic:, 2ocDinput. bmpii 
nput2. bmpt^S, TS:8 1-7S-f <fc 5 
ttSrB^-CL* 5T5Jfgtt^«V\ IP*,, input, b 
mpi>?,li«DCT«|c2 [k] T^S^m 

[0 0 6 4] 
[18] 



[0 0 6 5] Mill fcSBMPiya^'fiDCT 
toffifeS: (iDCTr-?) fcSVilJYUVf-j'IrB 
MPf'-^t »-f 5 ^a Sr 'Mt& IP 1 # * V ^ -c tt 
JfrfSIRfc:, i DCTx-^»l+*m^gigo. 0 5 
h D , i D C TMt\ 1 OiCot 6 4 [Hl©in^4 

fctt«tlte?T5£^*fc, ffimfgKJ*S3. 35 ( = 
0. 05X63 + 3) i43tf 5 , JixELfci 5 
IS^SSrl 2 J^T^vMIl-ttUi, ±iELfc^8tr« 
fc-f ittt4l\ 

[0 0 6 6] jgK, i D C Tm<D$mX'&mm 1 #£Ui 

4 WCilifciJS* t < Sft LT L4 1 \ \zm 

ftJg-C err[k]=3.0ga-Cfc5„ iot, £T© (dc 
t_c o e f f i } ir*J-Lr^r»q_emb [kit 
iSWttcoef f_emb [k] fct, JPEGf 

- ? & b m p 7=- * tc«-r 5 *aa^Bx. e>^5 r t ic 

45o -trofcft, coeff_emb [k]©/>y5/3 
W*»«J, J PEGT^tfK-y^an:* 

[0 0 6 7] ±lfe)A^l^fc^5«*ASr^t, HDB^ 



Ay> a jlDCT_ha sh£, TS; 9 ii^-f i 5 t-tf 

[0 0 6 8] 
[19] 

DCTJiash = hash(K, coef f _emb [k] ) (9) 
[0 0 6 9] 4*5, 5^9 (£*?!■}■ 3 hash ( ) t LX 

(4, MD54t*^fe5 o £f Ci «KfcLTi4, 64^ 
hit, D C T h a s hJ16 4 fy \>&&2&S1t&£t 

fo5o 

[0 0 7 0] [^yv-^ttffliit|53 0 2] Ayi/afl 
3 0 2(4, ^■yiy^imW-MS 0 OtIWcDC 
T_h a s h 4riiJ^i'afcatj. 0 Bt*t-«&5AtJ»T/va- 

TilLS BffiijSJ;V\ LSB&til, m+'S^^L^T 2 '-^ 

#@t*C0LSB (least significant bit, STfibit) Srfo 

tr 0 LSBSr^ft^*5a*tt, IftPtfflfJ'^^a 

[0 0 7 1 ] «T, **««ISr#«fTKM-f 5 6 

y-^DB2o (12) ^hn^fhhm^mmm-f 

5DCTI1 {d c t_c o e f f i } 0£***nfl£> 



D , hash_embi564tfyfT*, lOfflWc 
(8X81$) tmlfy h £«fcIi&¥£#X.-5 (n 
>;=m) 0 -O*!), fflJfrfc^tre s^tf* 

[0 0 7 2] iiT% a*6JA^(r:J;5P©(Dffi^S>S^J 

ffi©_h, T, *, £«©4{@3t) , ^©ifr^Kaft 

t?, (dct_coef f i}©LSBI:iftfcV^bi 

[0 0 7 3] 
[Si 0] 

emb_coeff [k] = 2p + emb_bit[k] (10) 
piifcSSIt emb_bit[k]t±ffi»}CfflfefcV^it,0 or 1 
[0 0 7 4] ±5Sl 0 ^ftfc-f-J; 9t-e mb_c o e f 
f [k] fcSEHtt, A©«©^©DCT«i&:£j PE 
G' /BMPfig|i3 2 6 (B5) (CA^J U Art©^: 

r©{dct_coeffi} oDCTit^, ±S;i 
0*»fcLoog5S»iift5i5tm«fivv ^©^ 

Bnb_coeff[k]©i[©ii*ri[as*t<4fe4:v^ 
ii3I<Z Se^iitfi,. a;6ff**ffi»fctf. Ait 

[0 0 7 5] [ffi*7t-vyMIS3 0 4] 

*-??i> «a 3 o 4 /> y 302© 
ffi^S*i'*tb-r^^a^^^v\ A^jftgi 0 

2 (HI) Sr^-LTSlS^naa.— f9fa©W^7*- 

(dc t_c o e f f i } KH-f 5DCT«ict, q_ 
emb [k] TfiMK, q [k] T?ST-ft-r5„ q 

[k] -Cfi^ftS^fcfic o e f f [k] ft, emb_ 
c o d f f [k] , q [k] , q_emb [k] ± <0 , 
coefftk] = emb_coeff[k]*q_emb[k]/q[k]t iottfl 

[0 0 7 6] [M84 0]£(T, W4 0 (B2) 

Hi* g Z/v £ ftfca* if 5 tf»&tfc HW S » 

[0 0 7 7] [ftttiBfr^afM 2 ] g| 7 tt, El 2 (d^ L 
fc^ffitB4 0©«jt*^-TI3-t?foS„ 8 H7iC^ 

Lfc^tBiteagiu 2 ©«^^-t-gi-efc5 0 i^tbtm 4 

Otr&^T, «ffiiitea£|54 2F±, A^/Mtli'JafejA 

*i«q_imb [k] zmwrzo 

[0 0 7 8] [7*— ?y YWm&A 2 0] 7* — 

JPEG*f)M34 2 2f:a'U[i]AL > BMP, Y 
UV4f)BMP, YUV/JPEG' ^*feg|5 4 2 4 (£*f 

LSB = ant)((c[k] + jS)/q_emb[k]) 



[0 0 7 9] [«-^SP4 2 2] «-^g|54 2 2i±, A^JE 

flW*i!!l^HISbT, JPEG' Htfti-fSo 
[0 0 8 0] [BMP, YUV/ J PEG' m%M4 2 
4] BMP, YUV/JPEG' Alt, A7J 

$tlfcBMP, YUVf-^&DCTMU JPE 

c 5 s -* 

[0 0 8 1 ] m^mmWMA 2 6] 

[0 0 8 2] 0 9 *3 ± t/EI 1 0 ii, H 8 Lfcl^Hk 

-r^i*3j;^2©'7P-g : --v-h-e&2,c m^-imm 

»g|34 2 6tt, IfS4 2 2j3itfBMP ! YUV/ J 
PEG' 2 4©ffl*©aif5DCTMk6 

{dct_coeffi} ©H^#:-e©*fe*J-{t©SA 
««max [k] iLt, #^©fe^bfc*^{bffi i 

7*— MgftgH 2 0^©A^I7^— 7y h# 
JPEGOt^, i=q [k] *n (n=l, 
2, .... ) t~^LT©^P^Ui&t\, 
[0 0 8 3] H9(^LTt^at £y>&tb<btltctx h 
[ i ] ©ftAffiSr-fj-^S i Sr, ma x_i t*3 
HlOi^UfcMlCUfc^oT, q_emb 
[k] S-ft^-rSo 110m @9T?q_imb 
[k] max_i©fflF»-Cfc5rt*»fcq_emb 
[k] ^6tv>5„ 

[0 0 8 4] ;;t\ T_thre»l±!)'>L/h§V^ 

tt-e, T_thre = o. 8H"9^3-cfo§„ 

T\ T_t h r e©ft©iWa^j;ip|l9*Jj;U!g|l OiC 
iLfcMiatJ5i<q_emb [k] 
^WW^ftCSLt, a*^^a©iiflt*3V^ 
T, @9*J;0Bi Oic^Lfc^ajcJ;?), EL< q_ 
emb [k] iW^WJ:54t^b^7At451 
5lC-f-^fiJ;V\ MilJ, q_emb [k] *2n©Jl 

5*>s *^^^^5^t-5^ q_emb [k] * 

2 n + 1 ^fflfe^tf J; 5 fc-Tftif 
[0 0 8 5] [^yi/»|iaftW«4 0 0] SWH7Sr# 
l$-f5. Ay^aitB4 0 0«, Sfe^«*A(i*5 
VT, I^7^-^DB2 0^?)©IftMDCTj| 
# U c t_c o e f f i } ©«»c [k] t, tfeftifr 

^a^4 2 tio-ctnn^ih-fc, »fe]A^»^Wiq_ 

emb [k] J;?), «T©^-eLSBSrL.t>^ 
6.4rM'<-Ca*ji*tLfc^S'^3.ttemb e d_h a s 

[0 0 8 6] 
[Si 1] 

mod 2 



{&U 0 = c[k]>;=0 ? q_emb[k]/2 
[0 0 8 7] y i/^imWU 4 0 2] Ay i^ttff 
II4 0 2 (4, AW©I«tf LT, { d c t_c o 
e f f i } (D&MC [k] q_emb [k] 4 <9 , ±ffi 
Sl6 iC$3V>T"Ca=0. 5<?r LT, coeff_emb 
[k] ±taS;9tJ;i9DCT_h a s h%im 

[0 0 8 8] [*S'^lftWai54 0 4] 3!t?A-tftWS4 0 
4 (4, ^ y v-^fSttffi 4 0 0 S3 «t tf/N y S'aflCfttWB 4 

0 2*yt?)h5DCT_hash, embed_ha 

sh^, DCT ha s h==emb e d ha s 

P>3fc£7i/&U ^ttJJW©*!^ (DCT_ha sh#e 
mb e d_h a s h) l^Sfc^X* 9 t Lt, 3t^8S 
10 0 (Ell) ^ic^-TSo 

[0089] L±m>m mint, aa . ft^B ^ 

7^2 (H2) |I,t:51ftMM^t7P-ft- 
h-Cifc*. Hi 2(4, ®-*[li/n^7A2 (El 2) 

1 l*54U-Ell 2©#^a^©ffi*ft©if-S5-{4, •"&©:& 
S^fi 1 5 fflii ■ fcW7*n ^9 A 2 (omjteMft (H 3 , 

5, 7, 8) t#Siifc^Sr*-f. aii-ttW^o^ 
7A2©#«J?Scg|5#}4, El l 1 fc^-fi 5 tffi&IA^ 
aSrffV^, Hi 2}c*-f <t5(c^HJMa^fr5o 
[0 0 9 0] [SB^I] fiHT, #3&Wl::«<5ffi»3£3* 

mnmBm%wkw-rZo mi 34, a& • ^w^p ^5 

A2 (B2) 5C*5V^aiiSP3 0©ftfc>9 (CfflV^ftS 
aa§|5 5 orofll^^-f-H-cfeSo El 14 (4, @13l: 
^LfcaiAfl^afB5 2©flfjt£^-fElT?fo5 0 Ell 5 
(4, El 1 3 fc*Lfc&^T-*S»«5 4©#j«fcia* 
t"EI"CfeSo 

R=LFSRb (K, RO) 
[0 0 9 6] 4 4] 1=rJ&£G5 4 4 }4, x'-? 

£^--*-fc»*&tri§-£\ R'=RfcJte«. T^SrS* 
atp#&tt, TSC1 3CJ:5/TSh5R' ^ffl»5i*bi 

t^ftS, rrt, "i4xor^#*^So ffi-U data!4540 
R' = R " data 

[0 0 9 8] [LSB»#f|55 4 6] LSBft#S(55 4 
6(4, R' iq_emb [k] , c [k] , k, (x, 
y) 4<9, {dct_coeffi} ClfSD C T# 
»©LSB»45 0 5te"f, b emb_ 

bit [k] (4, T5tl 4 £8*6, fci(4, ±IB^1 0 

emb_bit[k] = (R' >;>; (xn+90yn+l))&; 1 

[0100] [DC TS&ftftMU 5 2 8] DC T$## 
#J£l$5 2 8i4, ^-5§-gR5 2 233 4U-BMP, YUV/J 
PEG' SE*»6 24*»e,AAS*I/«DCTflS«(»^ 
flS&h,TVvfcVOfcaBDCT< Uct_coeff 

i } )i*5T?ftv>t>oi!:»it5 0 

[oioi] [*^ftfif+^^ 526] m^tmwm 



-q_emb[k]/2 (11) 

[0 0 9 1] ftjfc, a»g|$5 0©«|£$|S#©ft, tftfj;7 
-v y b 5 0 2 (4, aiAg|3 3 0 (E13) ©fcttfj 

7*—? v YW$M 3 0 4 f^IWI CT-fc "9 , m&wMmn 
5 2 ©«/&gB#©l*k 7*— HUMS 5 2 0, 
355 2 2, BMP, YUV/JPEG' ^&gB5 2 4, 
*^Lfit»SI5 5 2 6 *3.fcO*^fctefHMnS 5 2 6 f4, 
-tH^Wffii&ltMa 3 2 (0 5) ©7*- vyHia 
3 2 0, ffl-^-353 2 2, J PEG' /BMP^&g|S3 2 
6, YUV/BMP«*SB3 2 843±tWffiiii»^t;«W- 
*g|53 2 4lcpIC-t?fe5„ *fc, a5i^5 0tc*3Vr«: 
ffi*AJ4#ftU#V\, 

[0092] [a*»^Hfi*aa§i5 5 2 ] a^fi^asis 5 

2(4, AijBU'i'J, DCTMWWtS. 
[0 0 9 3] [&£^--?»&&*g|$5 4] 
-^aii?|S5 4(4, gS;?Ay^-^fo5V^(4x-^^afe 

Srffife^V^&i: LT(4LSB^^fc5 0 
[0 0 94] [SMfc&t IJSB 5 4 0 JBHSr 8X8 BS»©7 

Tjfc#l. [k] i Hfc&it (x, y) & ItiJj-t 5 „ 

[0 0 9 5] [SL»38£SS 5 4 2l$im^n 5 4 2 !4, 
#K4t3SL«R*^^*5o R(4, afe^t^S* 
bit#:fc!-t©bit^^gx% 720x480H*©i§-n\ 90x60xn 

= 5400n bitJJt±-efc5i6S||^fe« 0 R©tf^#8t!4fe 
^rfe5;4\ LFSR£H£5#£\ b=(int) (l+log25400n)bit 
©LFSRfcffioT, K£key, R0£®DB4 iP fft^SMMt 

(H© l^t^X.T'fefi:^) , LFSRb€rb bit©LFSRff^ 
UtLX, T=*:i 2i-4 9**6ti5„ 

[Si 2] 

(1 2) 

On bit©ffi&j£^data-e, a*^fcV>data^ m bit 
T% m<;5400n bit©^, a*63A^-data^mMlffiT?# <9 3g 
U 5400n/m[H^^MLTa*65, ^©^ffit&So 

[0 0 9 7] 

[^1 3] 

(1 3) 

mtc-r£ 5 {dct_coeffi}|:it54 
T©DCT#»:^T [x] [y] =0«r)ifc-f-^:T©MC 

[0 0 9 9] 
[«14] 

(14) 

5 2 6 (4, ±5iELfc4 5 tfflaii^fkfflW-atgR 3 24i 
PID-efeSo IIU T [4 5] [6 0] Sr. Slffl^ffi 

(T [x] [y] =0, f o r a 1 1 x, y) 
7J-45o 

[0102] EJ 1 6 (4, I15K* LfcaaA^^a^i 5 

6©«sg?r^1-Er'fe5 0 a^^asp 5 6 ©« 



-10- 



fiic^cDft, DCT«ll5 6 4i±, Si£ituM3 3 2 
CDDCT#SfrM^3 3 2 (05) bW\ZXhZ> 0 
[0103] [JPEG' /BMPtilS5 6 0] JP 
EG' /BMP^iMR5 6 Oft, A^J £ tlfc J PEG' 
Si#Sr i DCTfflLt, ^-7c-/Ty^7 

So 

[0104] [BMP/ J PEG' X*£B5 6 2] BM 
P/JPEG' ^m§B6 0 0ft, A^BMPHIt&DC 
T^&U JPEG' 7^— hCOB^t^-fSo 

[0 1 0 5] El 712, ffl5&-tfeW:/n^5A2 (d 
2) (r*J^r, 1tffi^4 0coft:b9K:ffl^fbft3$!fflg|$ 
6 0««$;£r^-f ElTJfoS, ^ttj£|3 6 0ft, H13~1 
6(C7Pbfc^ffig|54 OiCitJafea^tLfciB^-^ 

as, r ! -^a*^T-^<, &£Xv-^£a*&^7? 

Fjf Sr 8 x 8 H^o^'n y * i^Ti^-f § c |dct_ 
c o e f f i } <BE*i8SnfflS>S»£\ #*08X6I 

*o^p^ Myh7/py^) ©afc^f^tfeffi* 

ttl-2-nT»*>t», ^36ffiW©«tn=4©»a-, ^W**ft 
93. 75%7?feS„ 

[0106] [fttbflfr^aae o o] ^tbfifi^a^e o 

Oft, 0 7(C7Pbfc^tlilflMat|54 2iHD-trfo5 0 ffl 

x = (int) (p/n) mod 90 
y = (int) (p/n/90) 
[0 111] [BJ*7*-?yh«*{J8 0 8]lUA7 
* — ?y MM£3E6 0 8 ft, IfDB2 4i!)AiLf- 

H#£, hmm-bfrZ «fc 5 (^b$*T!±i^-f 
[0 112] [£fle»fH HI 8*3 J; 1*131 9 ft, 

334 o joi^ffi^6 oco^a^r^i-^o-^-Y- hr* 

^^^-To t£ffl£B4 0*5<fclflfcfcHg|$6 0 ft, 118t 

tjH- «t o Kmn>^^m.^n^\ m 1 9 i-^-r «t 5 k$& 

[0 113] 

[ia 1 ] ^isi^^^^^iii^Ma^ffiSr^ja-rsiii^ 
a^M»«.fig sr^-r n -c *> « o 
[12] mn^Ltmm&mmm^mnL, 

[0 3] ®2\z&\s1twm<omf&i:&-t®'?*>Z a 

[eu] ffiaDCT#msr*i-iar'&5 0 



[0107] [ffl^^-^ftWgP 6 0 2] liif" 
^ttffit|56 0 2ft, {dct_coeffi}0||0 

DCT«OLSB*WU afc&^x-^srttffl-r 

Sc V F707--V-3 y (x, y) (0<;=x<;60,0<;=y<;9 
0), {d c t_c o e f f i } <Z>^SgiScn<DLSB£S; 
1 1 i^i <9!+3lL, ^ft£(xn+90yn+l)bitgfdfo5400 
nbitCOftttif^ emb e d_d a t a %%\9--fZ> 0 
[0108] [fflfejA^-^tfWgP 6 0 4] ffiif- 
* W-JH8 6 0 4ft, g| 1 5 }^ L-fcSLft36£gB 5 4 2*5 

£tteJ*»5 4 4iK£;£8n\ SaWMrtut^jR' Sr 

[0 10 9] [*^A/«HJ'»BfWS»6 0 6] ft^A/ 
^Wil3f«FSlB 6 0 6 ft, embed_data, R' 

fl^A^BffcK&^A^&ofc^ir 5fl\ fcofci§i=r, 

i&3r#J&SB6 0 6ft, emb e d_d a t a = = R' <D 
&£A,&LtW£L, itL«^©#^ (embe 
d_da t a OR' ) i'ft, fcTy 

v^*^ra?-r. fix.a\ P bits(o origi 

n)i£-&t>'t£.^W&, #c£XcD&ofcintra location (x, 

[0 110] 
[mi 5] 



(1 5) 

[ei 5] H3t^ufc«a«r«iaa5©*rtft*rH-c*> 

[El 6] (A) ft, B3I^LfcIiAi»lia55£ 
ft^a©Bfl©ffiSDCT#fcd c t_c oef f iOt 
»Sffi£q [k] =3, q_emb [k] 0>##fcO^ 

res^u (b) ftSiAifi^at is^jt-fb^a©^© 
aiDCTiid c t_ c o e f f i (Dmoms-^mu 

[El 7] H2C^Lfc|ftWSS©«fig*^J-|g-efc5 0 

lias] H7t*Lfcifttii«r«aii«»o*jsSft^rHr*) 

5 0 

[El 9] BstfLfc i^flsttjgJfSB t;:*5 it 5 «yS «r** 

[El 0] ig8fc^LfcJ^l:tt^&lc::fctt5ffiS«r 
^-fll 2 <d y n -g^ - V x-h 5 „ 
[Ell 1] Iji-^n/7A (EI2) iciSffife^ 

h7?fc5„ 

[Ell 2] lii-tlB^^7A (12) laSltTO 
l|;7Pt7a-ft- hT?&3„ 
[El 3] lii-ttB^o^A (EI 2) C*3V>Tffl3i 

[8i4] Bui:* L±m^mmmm<DWi&$:^~rm 

7?fe5 0 

[Ei 5] eh 3i~^i.±zkgAs-?-?m$ : m<Dmf$,% 
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4 2 0 • 


• • hmmu 






4 2 2 • 
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■ • BMP, YUV/JPEG 
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4 0 4 • 
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5 2 • • 
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5 2 0 • 
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5 2 2 • 
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5 2 4 • 


• - BMP, YUV/JPEG 


ii 2 . . . ^cey 




5 2 6 ■ 
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5 4 0 ■ 
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14 0- • '*r4 y 
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5 4 4 ■ 
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5 4 6 ■ 


• • LSBSfPSB 


2 0 • • • 1^7^-?DB 




5 6 • • 
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2 2 • • • ItfSDB 




5 6 0 • 


• • JPEG' /BMP'X*?|5 


2 4 ■ • • B#D B 




5 6 2 ■ 


• • BMP/ J PEG' M&U 


2 6 • • • ffiJWSB 




5 64 • 




3 0 • • • ffljASB 




5 0 2 • 




3 2 ■ • • a&fr&a 




6 0 ■ ■ 


■ ^WlfP 


3 2 o • • • 7*— \-mmn 




6 0 0 • 


• • ftffltfj^asp 


3 2 2- • • U^rU 




6 0 2 • 




3 2 4 • • • w&mwtiamu 




6 0 4- 




3 2 6 • • • JPEG' /BMP» 




6 0 6- 




3 2 8- • • YUV/BMPtSSP 




6 0 8- 




3 3 0' • - BMP/JPEG' W&M 




8 0 • • 


• OS 


3 3 2- • -DC T&MmMM 
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(51) Int. CI. 7 ttSUG-9- 
H 0 4 N 7/30 

#jSJI|Jft^jfPmT»Ml623#«!14 B*T 



F I 

H 0 4 N 7/133 Z 5 C 0 7 8 

(72>asw# is* *ss 

#5JI|*^ftrT»Wl623#*fcl4 
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(72) fflWU ItT" F^-A(##) 5B057 Mil CAOl CA08 CA12 CA16 

#^JNJ| : ^fPfUTSirB i 11623#itl4 0*T CBOl CB08 CB12 CB16 CB19 

4 • tf— • ^Atfcj^tfc ^SHW^uff CE08 CG05 CG09 CHOI CHll 

1*9 5C053 FA08 FA13 FA27 GB06 GB07 

GB21 GB22 GB26 GB33 GB36 
GB40 JA21 JA30 KA05 LA06 
5C059 KK35 KK43 LA02 MAOO MA23 
MD02 PP01 PP14 RC35 SSI 5 
SS20 

5C076 M14 M36 M40 BA06 BA09 
5C077 LL14 MP08 NPOl PP21 PP23 

PQ12 PQ22 RR21 RR30 
5C078 M09 BA57 CA14 CA47 DA01 
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